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Abstract
Background: Worldwide hip fractures are projected to increase from 1.7 million in 1990 to 6.3 million in 2050. In
India, conservative estimates suggest an annual incidence of 600,000 osteoporotic hip fractures and this is expected
to increase significantly due to ageing and increase life expectancy. Protocol-based ‘care pathways’ for the management
of adults, over 60 years of age, with hip fractures in high-income countries has resulted in decreased mortality rates, early
hospital discharge, improved quality of life and reduction in healthcare costs. The study objectives are to determine
appropriateness, acceptability and feasibility of adopting best-practice guideline or protocol-based care for the
management of hip fractures among older adults in India. The study will also identify barriers and facilitators in
recruiting patients and retention till the agreed follow-up period.
Methods: This will be a mixed-methods prospective cohort study. The quantitative data collection will involve
recruitment of consecutive patients aged >50 years with an X-ray-confirmed hip fracture admitted in four
tertiary care hospitals in Delhi, India, over a 2-month period. The quantitative data will be collected at three
points: from patients at admission to hospital, from medical records at discharge and by telephone interviews
with patients at 30 days post hip fracture. Qualitative data collection will involve key informant interviews,
conducted with clinical leads and focus group discussions, conducted with groups of healthcare providers and
patients and/or their carers. COM-B theoretical framework (capability, opportunity, motivation and behaviour)
will be used to explore healthcare providers’ behaviour in order to facilitate development and implementation
of appropriate integrated care pathway for management of older adults with hip fractures in India.
Discussion: The proposed study will identify gaps in best practice in the management of older people with
hip fractures in tertiary care hospitals in Delhi and document barriers and facilitators to the implementation of
protocol-based care through recording the contextual realities of the health systems and care-seeking behaviours. Insights
into these factors will be used to facilitate the development of protocol-based management of older people with hip
fractures that is appropriate, context specific and acceptable by stakeholders in a low- and middle-income country
setting, such as India.
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Background
Fragility fractures in older adults, 60 years and over,
caused by a low-impact injury, such as a minor fall, are
often associated with osteoporosis and are one of the
biggest healthcare challenges of the twenty-first century
[1–3]. Among the fragility fractures, hip fractures are a
major cause of morbidity and mortality [4]. Worldwide
hip fractures are projected to increase from 1.7 million
in 1990 to 6.3 million in 2050 [5, 6]. The projected in-
creases are primarily the result of an ageing population
and increased life expectancy, particularly in India and
China [5]. In 2000, an estimated 9 million osteoporotic
fractures occurred worldwide and the annual costs for
treatment have been assessed to be around $20 billion in
the USA and €30 billion in the European Union [7], with
72 % of this cost incurred for management of hip frac-
tures. A report in 2004 estimated an annual incidence of
600,000 osteoporotic hip fractures in India [8], and this
is expected to increase significantly as the percentage of
people over 60 years rises from 5.6 % in 1961 to 12 % of
1.36 billion by 2026 [9]. Studies from India on bone
health and hip fractures suggest that due to poor bone
health and low socioeconomic status, osteoporotic hip
fractures are likely to occur a decade earlier in Indian
men and women compared to their western counter-
parts [10–12].
The length of stay in hospital is about 3 weeks in the
UK—and half of elderly adults with hip fractures do not
return to their usual place of residence [13]. Following a
hip fracture, use of health services extends beyond the
initial hospitalization for at least 1 year with much of
healthcare costs attributable to subsequent long-term
care [14–17]. In the UK, the 30-day and 1-year mortality
following a hip fracture is 9 and 30 %, respectively [18].
According to studies from India, the crude incidence of
hip fracture was 105 and 159 per 100,000 among men
and women, respectively [19] and 1-year mortality was
42 % [4].
Protocol-based management of older adults with hip
fractures was developed through large audits from
Sweden [20, 21] and in the UK [13, 22–24]—countries
with health systems providing universal healthcare with
no cost at the point of delivery. These audits informed
the development of best-practice guidelines and imple-
mentation as integrated care pathways (ICP) for man-
agement of older people with hip fractures in the UK
and Sweden. The ICP comprise prompt admission to an
orthopaedic ward, combined ortho-geriatrician care, sur-
gery within 48 h of admission, geriatrician consultation
within 72 h of admission, early post-operative
mobilization, prevention of pressure ulcers, medication
for osteoporosis, falls prevention and geriatrician led
rehabilitation [20]. The introduction of ICP for manage-
ment of older adults with hip fractures resulted in
shorter length of hospital stay, earlier ambulation and
fewer medical complications and pressure wounds, com-
pared with a comparison group, and demonstrated 40 %
reduction in cost of care [25, 26]. In addition, a system-
atic review of the effects of ICP-based management of
hip fractures in high-income countries demonstrated re-
duction in hospital mortality and improvements in the
organization of care [24].
There is little published information on the pathways
of care and outcomes of individuals with fragility hip
fractures in India. The two retrospective studies involv-
ing single hospital site suggest the mean age for hip frac-
ture as 62 years with female predominance of 79 % and
had no evidence on effectiveness of the services provided
[4, 19]. If care is to be improved, firstly, we need to
understand the current practice and management of
older adults with hip fractures in India. Secondly, deter-
mine how and why these practices differ from best prac-
tice and outcomes globally and also determine potential
barriers and facilitators relevant to reducing evidence-
practice gaps. Thus, our proposed study will document
current practice and determine appropriateness, accept-
ability and feasibility for adopting internationally ac-
cepted components of the ICP approach or protocol-
based care [20] within the selected hospitals in an urban
setting like Delhi. The study will also identify barriers to
recruitment and retention of patients till the follow-up
period. The aspects of the ICP reflecting pre-operative,
operative and post-operative care for hip fracture man-
agement within the hospital will be explored using
mixed methods in this study. The focus group discussion
(FGDs) with healthcare providers (HCPs) in particular
will seek information on current practices, multi-
disciplinary collaboration, perceived barriers and facilita-
tors to implementing the ICP.
Methods
This will be a mixed-methods prospective cohort study.
Qualitative methods will be used for exploring aspects of
acceptability and appropriateness of the ICP, and mixed
methods will be used to assess the feasibility of adopting
the ICP in routine practice and barriers to implementa-
tion (Table 1).
The study will also use the COM-B model (capability,
opportunity, motivation and behaviour) [27] to explore
stakeholders’ behaviour. The ‘COM-B’ model provides
the framework to understand how capability, opportun-
ity and motivation interact to generate behaviour that in
turn influences these components and this knowledge
will inform intervention strategies for successful imple-
mentation. Capability is defined in relation to an individ-
ual’s psychological and physical capacity to engage in the
activity concerned. It includes having the necessary
knowledge and skills. Motivation is defined as all those
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brain processes that energize and direct behaviour, not
just goals and conscious decision-making. It includes ha-
bitual processes, emotional response as well as analytical
decision-making. Opportunity is defined as all the fac-
tors that lie outside the individual that make the behav-
iour possible or prompt it (Fig. 1). The single-headed
and double-headed arrows in Fig. 1 represent potential
influences between components in the system. For ex-
ample, opportunity can influence motivation as can
capability; enacting behaviour can alter capability, motiv-
ation and opportunity.
Study sites
The study will be undertaken at four hospital sites in
Delhi, which is the second most populous city in India
with a population of nearly 17 million. Prior to selection
of these sites, stakeholder event was organized inviting
representatives of major tertiary care hospitals in Delhi.
The aims and objectives of the proposed study were
discussed during this event and the sites that consented
to participate were selected for the study. Thus, the
study sites include three government centres and one
private tertiary healthcare centre. The centres are as fol-
lows: the All India Institute of Medical Sciences
(AIIMS), a national referral tertiary care centre with
1800 beds hospital under the Ministry of Health and
Family Welfare; Jai Prakash Narayan Apex Trauma
Centre (JPNATC), a comprehensive trauma centre and a
national referral hospital; Guru Teg Bahadur Hospital,
the associated teaching hospital of the University College
of Medical Sciences (UCMS), a Constituent College of
the University of Delhi, with 1000 beds, which receives
patients from north Delhi and surrounding areas; and St
Stephen’s Hospital, one of the largest private tertiary
care hospitals in Delhi, with 600 beds, providing subsi-
dized care for poor patients.
Study participants
The participants for the qualitative component will be
selected purposively and these will involve healthcare
providers (HCPs), patients and their carers. HCPs will
include clinical leads, residents (doctors in speciality
training) and nursing staff from departments involved
in the provision of care to older adults with hip frac-
tures. These departments primarily will include ortho-
paedics, geriatrics, general medicine, anaesthesia,
nursing and physiotherapy. Whereas for the quantita-
tive component, all consecutive patients aged 50 years
and above with an X-ray-confirmed hip fracture ad-
mitted and treated at the participating hospitals and
those who provided consent will be recruited over a 2-
month time period.
Table 1 Aspects of acceptability, appropriateness and feasibility
Constructs Methodology Tools Study dimension
Acceptability Qualitative methods KIIs and FGDs (HCP)
FGDs (patient and their carers)
- Explore dimensions of the best-practice evidence
for adoption/implementation, i.e. content, complexity
and comfort from healthcare providers’ perspective
- Patients’ perspectives on contextual (patient
circumstances) and structural barriers (health setting)
Appropriateness Qualitative methods KIIsFGDs (HCP)
FGDs (patient and their carers)
- To explore whether adopting evidence-based practice
may be perceived as appropriate but not acceptable
and vice versa
- To capture barriers to implementation efforts
- Patients’ perspectives on contextual (patient
circumstances) and structural barriers (health setting)
Feasibility Mixed methods (quantitative
and qualitative)
Baseline survey questionnaire
30-day follow-ups
KIIs and FGDs to identify barriers and
facilitators
- Recruitment of study sites and patients
- Response rate retention and follow-up rates
- Determine specific outcome variables (primary and
secondary)
- Estimate sample size for the larger study
- Identify barriers and facilitators for adopting ICP in
routine practice
- Barriers and facilitators for scale up
KII key informant interviews, FGD focus group discussion, HCP healthcare provider (consultants, registrars and nursing staff from the departments of orthopaedics,
anaesthesia, geriatrics, medicine and physiotherapy)
Fig. 1 The COM-B system—a framework for understanding
behaviour [27]
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Key informant interviews (KIIs) and focus group dis-
cussions (FGDs) will be used as part of qualitative data
collection.
Key informant interviews
The clinical leads of the departments involved in provid-
ing care to older people with hip fractures will be inter-
viewed in order to understand existing care within their
setting and their views on the barriers, facilitators and
the feasibility of conducting a study aimed at imple-
menting ICP for the management of hip fractures for
older people. In total, 16 KIIs (four in each hospital) will
be conducted with orthopaedic surgeons, geriatricians,
anaesthetists, senior physiotherapists and nurses.
Focus group discussions
FGDs will be undertaken with HCPs, i.e. consultants,
registrars and nursing staff from the departments of or-
thopaedics, anaesthesia, geriatrics, medicine and physio-
therapy (Additional file 1). Two FGDs per site will be
carried out with HCPs involved in pre-operative, opera-
tive and post-operative care. Additionally, patients oper-
ated in the past 3 months for a unilateral hip fracture
and living in Delhi will be selected from the discharge
register and invited to participate in a FGD along with
their carer (Additional file 2). A total of eight FGDs will
be conducted with patients and/or their carers or family
members.
FGDs with HCPs will seek information on current
practices, multi-disciplinary collaboration, perceived bar-
riers and facilitators to implementing ICP using the
COM-B model and issues related to recruitment and
follow-up of patients. The FGDs with patients and carers
will capture their perspective around the chronology of
events leading to hospitalization, care needs, satisfaction
and potential challenges and barriers to accessing treat-
ment. Each group will have eight to ten participants and
interviews will be conducted in English or Hindi, or
both, as is appropriate.
Trained qualitative research staff will conduct these
KIIs and FGDs and the team will be comprised of one
moderator and one note-taker. The note-taker will take
additional notes to supplement the analysis. All KIIs and
FGDs will be tape-recorded, translated to English and
transcribed for analysis.
Quantitative data collection
Patient data will be collected through a structured ques-
tionnaire administered to patients on admission to hos-
pital, from medical records at discharge and through a
brief telephone interview 30 days post fracture.
Inclusion criteria
Consecutive patients aged 50 years old or older, with an
X-ray-confirmed hip fracture (ICD-10 code S72.0-S72.2)
[28], admitted and treated at one of the participating
hospitals will be recruited over a 2-month period.
Exclusion criteria
Patients with pathological fracture and terminal malig-
nancies will be excluded from the study.
Key variables from the minimum dataset for the inter-
national hip fracture registry of the Fragility Fracture
Network (FFN) have been utilized in the construction of
the questionnaire. The FFN is a global network of activ-
ists with an aim to promote the optimal multidisciplin-
ary management of the patients with a fragility fracture
including secondary prevention. FFN maintains a litera-
ture registry of publications relating to the themes of
FFN and serve as a one-stop global information hub for
healthcare professionals, health system administrators,
policy makers and payers from both public and private
sectors [29]. These variables include the following:
On admission to hospital
Socio-demographic characteristics (age, sex, education,
residence and occupation), information on the carer, in-
formation on known medical conditions or those diag-
nosed at the time of hospital admission and pre-fracture
mobility.
At discharge
Data on pre-operative, peri-operative and post-operative
care will be documented. This will include length of stay,
in-hospital mortality and quality of life (QoL). Additional
information such as mobility status, pressure sores, carer
information and living arrangements will also be col-
lected at discharge.
Thirty days post fracture
Data will be sought on mortality, complications, place of
residence and mobility, and QoL will be measured using
EQ-5D. The QoL will be measured by EQ-5D, a tool for
measuring quality of life in terms of mobility, usual ac-
tivities, anxiety/depression, self-care and pain/discomfort
on a five-point scale [30].
Data management and analysis
The electronic data will be kept password protected and
stored on secure servers. The access will be allowed only
to the key people involved in the research with an
undertaking that the data will be solely used for the pur-
pose of research.
The KIIs and FGDs will be analysed using Nvivo 9
software. Thematic analysis will be undertaken in order
to identify major themes across the care pathway for the
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management of hip fractures in various hospitals
(Table 1). Quantitative data will be analysed as per the
outcome variables (Table 2). Findings from the quantita-
tive survey of hospitalized patients will be corroborated
with the statements recorded through FGDs and KIIs.
Qualitative and quantitative data will be collected con-
currently, such that weaknesses of one kind of data are
ideally offset by strengths of the other kind. The qualita-
tive and quantitative data will be analysed separately,
and mixing will take place when the findings are inter-
preted using concurrent triangulation design. Important
strengths of this approach are the ability to maximize
the information provided by a single study [31].
Ethical approval
Necessary permissions have been obtained from partici-
pating Institutional Ethics Committee (IEC) of AIIMS
(vide letter; IEC/NP-40/13.03.2014, RP-32/2014), St. Ste-
phens’ Hospital (vide letter; Minutes of Ethics Commit-
tee Meeting-30.04.2014, Proposal No.4), UCMS (vide
letter 18.07.2014) and Health Ministry Screening Com-
mittee (HMSC) at Indian Council of Medical Research
(vide letter no. 54/1/Indo-foreign/GER/2014-NCD-II,
dated 10 October 2014).
Discussion
The study proposes to explore the feasibility of imple-
menting a protocol-based care pathway derived from
best-practice guidelines to improve health outcomes of
older adults with hip fractures in India. Implementation
of practice that has demonstrable benefits in high-
income countries, to a contextually different health sys-
tem, introduces intrinsic challenges and understanding
these contextual factors is of paramount importance.
The study utilizes theoretical framework of implementa-
tion science to investigate significant factors which will
inform contextually appropriate modifications of best
practices for effective knowledge translation. The find-
ings will enable appropriate strategies to design behav-
iour change interventions for successful implementation
of care pathway for the management of older adults with
hip fractures.
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Table 2 Key variables: quantitative data collection
Data collection On admission At discharge 30-day follow-up
Variables - Care-seeking behaviour
- Socio-demographic characteristics
- Co-morbidities
- Hospital service processes
- Pre-operative, operative and post-operative care
- Complications
- Mobilitya
- Functional statusa
- Living arrangements
- Re-admission/surgery
Best-practice indicators and
outcomes
Time from injury to admission in A&E
Time from A&E to orthopaedic ward
- Time from admission to assessment by physician/
geriatrician
- Time from admission to surgery
- Discharged on bone protection medication
- Received a falls assessment prior to discharge
- Length of stay
- Pressure ulcer
- In-hospital mortality
- Quality of lifea
- Caring needs
- 30-day mortality
aEQ-5D, a tool for measuring quality of life in terms of mobility, usual activities, anxiety/depression, self-care and pain/discomfort on a five-point scale
Yadav et al. Pilot and Feasibility Studies  (2016) 2:15 Page 5 of 6
Received: 14 October 2015 Accepted: 2 March 2016
References
1. Cooper C, Mitchell P, Kanis JA. Breaking the fragility fracture cycle.
Osteoporosis Int. 2011;22(7):2049–50. doi:10.1007/s00198-011-1643-9. Epub
2011 May 24.
2. Schnell S, Friedman SM, Mendelson DA, et al. The 1-year mortality of
patients treated in a hip fracture program for elders. Geriatr Orthop Surg
Rehabil. 2010;1(1):6–14.
3. World Health Organization. Health statistics and information systems:
definition of an older or elderly person. WHO 2015. Accessed via [http://
www.who.int/healthinfo/survey/ageingdefnolder/en/]
4. Khadgawat R, Brar KS, Gahlot M, et al. High prevalence of vitamin D
deficiency in Asian-Indian patients with fragility hip fracture: a pilot study.
JAPI. 2010;58:539–42.
5. Cooper C, Campion G, Melton III LJ. Hip fractures in the elderly: a world-
wide projection. Osteoporos Int. 1992;2:285–9. PubMed:1421796.
6. Gullberg B, Johnell O, Kanis JA. World-wide projections for hip fracture.
Osteoporos Int. 1997;7(5):407–13.
7. Cummings SR, Melton LJ. Epidemiology and outcomes of osteoporotic
fractures. Lancet. 2002;359(9319):1761–7.
8. Johnell O, Kanis JA. An estimate of the worldwide prevalence, moratlity and
disability associated with hip fracture. Osteoporos Int. 2004;15:897–902.
9. Central Statistics Office: Ministry of Statistics and Programme
Implementation, Government of India. Situational Analysis of the Elderly in
India, June 2011.
10. Marwaha RK, Tandon N, Garg MK, et al. Bone health in healthy population
aged 50 years and above. Osteoporos Int. 2011;22(11):2829–36.
11. Gupta A. Osteoporosis in India—the nutritional hypothesis. Natl Med J India.
1996;9(6):268–74.
12. Dhanwal DK, Dennison EM, Harvey NC, Cooper C. Epidemiology of hip
fracture: worldwide geographic variation. Indian J Orthop. 2011;45(1):15–22.
13. Currie C, Partridge M, Plant F, et al. A National Hip Fracture Database
Report. 2013. http://www.nhfd.co.uk/20/hipfractureR.nsf/0/
CA920122A244F2ED802579C900553993/$file/NHFD%20Report%202013.pdf.
Accessed March 6, 2016.
14. Brainsky A, Glick H, Lydick E, et al. The economic cost of hip fractures in
community dwelling older adults: a prospective study. J Am Geriatr Soc.
1997;45(3):281–7.
15. Haentjens P, Autier P, Barette M, et al. Belgium hip fracture study group.
The economic cost of hip fractures among elderly women. A one-year
prospective, observational cohort study with matched-pair analysis. Belgium
Hip Fracture Study Group. J Bone Joint Surg Am. 2001;83A(4):493–500.
16. Wiktorowicz ME, Goeree R, Papaioannou A, et al. Economic implications of
hip fracture: health service use, institutional care and cost in Canada.
Osteoporos Int. 2001;12(4):271–8.
17. Sahota O, Morgan N, Moran CG. The direct cost of acute hip fracture care in
care home residents in the UK. Osteoporos Int. 2012;23(3):917–20.
18. Moran CG, Wenn RT, Sikand MS, et al. Early mortality after hip fracture: is
delay before surgery important? J Bone Joint Surg Am. 2005;87(3):483–9.
19. Dhanwal DK, Siwach R, Dixit V, et al. Incidence of hip fracture in Rohtak
district, north India. Arch Osteoporos. 2013;8:135. doi:10.1007/s11657-013-
0135-2.
20. The National Clinical Guideline Centre (2011). The management of hip
fractures in adults.
21. Galvard H, Samuelsson S. Orthopaedic or Geriatric rehabilitation of hip
fracture patients: a prospective, randomised, clinically controlled study in
Malmo, Sweden. Aging (Milano). 1995;7(1):11–6.
22. Currie C, Partridge M, Plant F, et al. A National Hip Fracture Database Report
2012. https://www.boa.ac.uk/wp-content/uploads/2015/07/NHFD-National-
Report-2012.pdf. Accessed March 6, 2016.
23. Currie C, Partridge M, Plant F, et al. A National Hip Fracture Database Report
2011. http://www.nhfd.co.uk/20/hipfractureR.nsf/ResourceDisplay. Accessed
March 6, 2016.
24. Leigheb F, Vanhaecht K, Sermeus W, et al. The effect of care pathways for
hip fractures: a systematic review. Calcif Tissue Int. 2012;91(1):1–14.
25. Olsson LE, Karlsson J, Ekman I. The integrated care pathway reduced the
number of hospital days by half: a prospective comparative study of
patients with acute hip fracture. J Orthop Surg Res. 2006;1:3.
26. Olsson LE et al. A cost-effectiveness study of a patient-centred integrated
care pathway. J Adv Nurs. 2009;65(8):1626–35.
27. Michie S, Stralen MM, West R. The behaviour change wheel: a new method
for characterising and designing behaviour change interventions.
Implement Sci. 2011;6:42.
28. National Centre for Health Outcomes Development. Report of a working
group to the Department of Health: Health Outcome Indicators. Fractured
proximal femur. Oxford, 2000. Available from: http://nchod.uhce.ox.ac.uk/
fracturedfemur.pdf. Accessed March 6, 2016.
29. Fragility Fracture Network (FFN) of the bone and joint decade. Our
resources- welcome to the fracture care resource centre of the FFN website.
FFN 2015. Assessed via [http://fragilityfracturenetwork.org/resources/]
30. Parsons N, Griffin XL, Achten J, Costa ML. Outcome assessment after hip
fracture—is EQ-5D the answer? Bone Joint Res. 2014;3(3):69–75.
31. Harwell MR. Research design in qualitative/quantitative/mixed methods. In:
Conrad CF, Serlin RC, editors. The SAGE handbook for research in education:
pursuing ideas as the keystone of exemplary inquiry. 2nd ed. Thousand
Oaks: SAGE Publications, Inc; 2011. p. 147–82. http://dx.doi.org/10.4135/
9781483351377.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Yadav et al. Pilot and Feasibility Studies  (2016) 2:15 Page 6 of 6
